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1-1 Revision 


We had studied before the following sets of numbers : 


The set of counting numbers : C= (15253545...) 

The set of natural numbers : N= (05152535...) -CU {0} 

The set of integers :т-1...352,1:0,21,-2,-3,22) 
The set of positive integers : 2,-11>2>3»..)-С 

The set of negative integers : 2 -(-1»-2»-3»..ф 
Z=Z,U{0}UZ_ 


The set of rational numbers : Q= { :aGZ+bEZ+b+#0} 
9. 


CCNCZCQ (Cm) 


the absolute value 


» 
» 
» 
» 
» 
» 
» 
» 


> |4|2451-4|24 ,101=0 


>  M|X|zasthenX-£a For example : If| X|2 5 „then X = £5 


If a and b are two rational numbers > m and n are two integers then : 


For example :57' = + 


For example : 2 x 2? = 23*2 = 25 = 32 


2 
For example : Bet. gn 235227 


For example : (5 x c x (10)? = 25 x 100 = 2500 


(= y = For example : (2) -5-% 
(а")" = ат" For example : (22) = 22* = 26 = 64 


The square root of the perfect square rational number (а) 

> 16-4 > -(в--4 > sfe=t4 > 75-0 
> “negative rational number із meaningless іп Q 

> +а?=|а| 


Find the solution set of each of the following equations : 


1) х+2=1-21,хєЄм 2) 2X-5=13,xEQ 


5) X?-4=5,xEQ 4) x'«25-0,x€Q 


O 


1-2 The cube root of a rational number 


The cube root of the rational number "a" is the number whose cube equal to a 


The cube root of the rational number “а” is denoted by Ya 
The cube root of any number has the same sign of this number. 


> NF = ж 
> Тһе cube root of a perfect cube rational number is also a rational number. 


Find each of the following : 


1) Уш 5) оов 


БЕЛЕС, 
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Solve each of the following equations in Q : 


т) 40x)-1--136 (y – 2? =- 343 


10) 6х-3)-2-6 


The area of one face of a cube = the edge length x itself 
The lateral area of a cube = the area of one face x 4 


The total area of a cube = the area of one face x 6 


The volume of the sphere = $ TF 


1 litre = 1000 cm? 


ЕТЕ 9 © 
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15) The diameter length of a sphere of volume equals 38808 cm? (1422) 


14) The length of the inner edge of a vessel іп the shape of a cube with capacity 27 litres. 


15) eee | HE K NW 


Е You 
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1-3 The set of irrational numbers 


We studied that the number would be a rational number If it can be written in the form š 
where a EZ ,b EZ and b #0 
Тһе square root of the perfect square rational number is a rational number. 


Тһе cube root of the perfect cube rational number is a rational number. 


There is another set of numbers which are not rational numbers. This set is called 
“the set of irrational numbers” and it is denoted by Q 


> Qand Q are disjoint sets. > @П®=@ 


Show which of the following numbers belongs to Q and which of them belongs to Q : 


1) (о49 2) [8 5) {5+{в 4) Y-0064 


5) J% 6) 3 7) p 8) 5 


4) 13 10) -s 11) Ns 12) {-% 


If X € Q find the S.S. of each of the following equations : 


15) х2-5 14) ج‎ ×= 15) (х2-10)(Х2-4)-0 


17) 64Х2-2--29 18) 4 x?- 5=3 


> Each irrational number lies between two rational numbers. 
> Басһ irrational number сап be represented by a point on the number line. 


Prove that : 


14) ҮЗ lies between 1.7 and 1.8 20) [i2 lies between 22 and 2.3 


22) 17 lies between 2.6 and 2.7 


Determine the point which represents the number on the number line. 


23) {т 24) -{Т 


25) 1+47 26) 2-47 


24) Find the engl the дары of à soars woe area = 5 cri 


aaax 


1-4 "Тһе set of real numbers 


It is the set obtained from the union of the set of rational numbers and the set of irrational 
numbers. It is denoted by R 


R 
i.e. R - QU Q (as shown in the opposite figure) à 
(ЕСІГІ 


| “20110-02 

* The opposite Venn diagram shows that : 
NCZCQCR 
and СЕ 


| Arrange the following numbers ascendingly :| 
1) 75,68 ,—[45 5-8, 7 ana 432 


Complete each of the following using the suitable symbols > or « : 
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Write three irrational numbers included between the two numbers 


8) Mand 12 


4) 3x?«1252221 


11) 2х?+6=4 


ك 
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1-5 Intervals 


| First: (The limited intervals : 
> [f The closed interval : > 


> [The half opened interval (the half closed interval) : | 


> R= ]- = , oof > R. = ]0,=[ > R 2]-e of 
> Тһе set of non-negative real numbers = IR, U {0} = [0 » of 


> The set of non-positive real numbers = R_ U {0} = ]- ,0] 


ГЕ O." 
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Write each of the following sets іп the form of an interval » then represent it on the number line. 


1) (X:X€R;-3«xs0) 2) (x:xem.x»0) 


Қ us ; б. E Шш Ç a а. | 


, E. Ж Са кетеме а > с е. ma B 


Represent each of the following on the number line and express it by the description method : 
7) e wot 8) l2] 


Operations on intervals 


X f Y = the set of elements which are common in X and Y 
X U Y = the set of all elements in X or Y without repeating 
X - Y = the set of elements which are in X and not in Y 
Y - X = the set of elements which аге in Y and not in X 


X=U-X 
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If X =]-~ 2 [ and Y = [- 1 ›5] » find using the number line : 


13) XUY 14) XNY 


15) X-Y 16) Y-X 


18) Y 


If X = [1 54 [ and Y = (154) »find : | 


14) ХПҮ 


21) X-Y 


BOF... 
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If X= [-1 »3 [ and Y = |094) › find using the number line : 


25) ХПҮ 24) XUY 


25) Х-(0»е( | 


28) ТЕСТЫ 150515253} 


Find each of the following : 
24) 1-=2101-3,=[ so) 15,=[-]5,=[ 


31) ]-3]U(-255[ 52) [2:9 [0] - = ›2[ 


SORT gem 


Echo Т“ 


For every a € Rand b € R it will bea+b=b+a 

Associative property : 

For every a ER »b ER and c ER it will be (a + b) + c = a + (b + c) = a + b +c 
For every a ER it will be a + 0 =0 +a =a 


For every a ER there is (- а) € IR where a + (- a) = zero (the additive neutral) 


» Subtraction operation is not commutative and it is not associative. 


Write the additive inverse for every of the following numbers : 


28 Ve 3) ¥2+17 


2nd 1.96 
Prep Term 


Simplify to the simplest form : 
6) -3{5+4{5+(-2{5) т) 4493-7-3 
8) 2+247-1-517 q) 345+13-375+573 


The properties of multiplication operation of real numbers 


For every a ER and b ER it will be a x b ER 


» Commutative property : 


For every a € Rand b ER it will be a x b = b xa 


» The associative property : 


For every a ER ;b ER and c ER it will be (a x b) x c = a x (b x c) = a x b xc 


; 


For every a ER it willbeax121xaza 
» The multiplicative Inverse of any non-zero real number : 
For every real number а # 0 » there is a real number 1 where a х 4 =1 


> The division operation in IR is not commutative and it is not associative. 


> Distributing multiplication on addition and subtraction 


a (b + c) = ab + ac 


"d My. Eslam You Ssif 
HOO -- 
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Find the result of each of the following : 


10) -2x315 11) 42x12 12) -247x447 


4 ji x x 
ENEPT METH - 5 g d DB 


Write each of the following such that the denominator is an integer : 


www.eslamacademy:com 


Find each of the following : 
21) 2 3 (513-4 22) 512 (312-2) 


m hae — . E ав: S -— 


25) (2+үз)(үз+7) 


Find the value of the expression : 
27) Х“»2Хужуінх-5(3-2,у-513%2 


28) X? -2Xy* y! i x22 3- 1andy 221341 


TEES 
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> Чах(ь-Үзь 


fs „% n 
fe te ХАБ here b #0 


> а-у > 4азыға-ь > а-а 


Write each of the following in the form а Б where a and b are two integers › 
b is the least possible value. 


ШЕ 127 


Simplify to the simplest form : 
5) Ү45-2120»2/5 Ф) 208450-42 (1 


8) 175-2127 +13 


E e 2 ИИ 


Find each of the following :| 


10) 213 (16+5) 11) @Ү? -5)(3{2 +5) 


EGO. 
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> 


1-8 the two conjugate numbers 
(Va + Yb) and (Ya -ҮБ) is conjugate to the other 
Their sum = (Ya +b) + (Va — Yb) = 2 [a = twice the first term. 
Their product = (fa + 6) (Va - 6) e (Ya) - (To). =a-b 


The product of the two conjugate numbers is always a rational number. 


Important Pemarks 


x-y) (X+y)=x?-y? 
+ ху+у2=(х+у- ху 
x-y) = ×2 -2 × و + ر‎ 


х?-ху+у?=(х-уу «xy 


| Complete the following : | 


1) (2+45) its conjugate is 
2) (3 -Ү7) its conjugate is 
5) (315-16) its conjugate is 


ШЕ Ы 


» (x+y) = 2+2 × + 
> +y = )»+ر(-2×y‎ 


> X +у2=(х-у) +2Хху 
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-— 2 3- 3-292 | 
2-42 3+242 


write each of X and y such that its denominator is a rational number ; then find X + y 


ЕХ- 


EGO, 
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2 
ісігінің 3» 


prove that X and y аге conjugate numbers » then find the value of the expression : 


3 


ЕРІГЕН 


алау-2/2-(5 » find the value of the expression : X? – y? 


www.eslamacademy:com 


sx «a 1%; Jeter 6 #0) 
азы *acb Yab e a-b 
n 45-44% 


fi Ee а 


Simplify each of the following in the simplest form : 


fit 


Eslam Academy, 
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Үя»6һ6-ө (1; 
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1-10 Applications on the real numbers 


The area of each face = square unit. 
Its lateral area = 4 Ё square unit. 


Its total area = (the area of its 6 faces) = 6 Ë square unit. 
Its volume = P cube unit. 


EGO. 
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The Cuboid 


Its lateral area = the perimeter of the base x height = 2 (X + y) x z square units. 


> Its total area (the area of its six faces) 
= the lateral area + twice the area of the base 
=2(X+y)xz+2Xy=2(Xy+yz+zX) square units. 

> Its volume = the area of the base x the height = X x y xz cube unit. 


3) The height of a cuboid is 4 cm. and its base is a square of side length 5 cm. Find 


a. _ its volume b. its lateral area c. its total area. 


аз ssi 
Eslam Academy 


Тһе Сігсіе 


The circumference of the circle = 2 JU r length unit. 
The area of the circle = Л r? square unit. 
The area of a circle is 25 Л cm? Calculate its circumference in terms of 7t 


In the opposite figure : a circle M is drawn inside a square 
(touching its sides). If the area of the square = 196 cm? . , find : 


а. The area of the shaded part. 
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The right circular cylinder 


> The lateral area of the cylinder = 2 JU r h square unit. 
^ 
> The total area of the cylinder = the lateral area of the cylinder + twice the area of the base 
= 2 rh + 2 J( P square unit. 
> The volume of the cylinder = the area of the base x height = JU r^ h cube unit. 


8) A right circular cylinder is of height 10 cm. and its volume is 1540 cm? 
Find its total area (Л = 2) 


4)  Arightcircular cylinder is of volume 90 7 cm) and its height is 10 cm. 
Find the diameter length of its base. 


The Sphere 


> The area of the sphere = 4 7t r? square unit. 
» The volume of the sphere = 4 7t r? cube unit. 


10) The volume of a sphere = 59° 7t cm. Find the length of its diameter. 


11) A right circular cylinder is of height 6 cm. and its volume = 2- the volume of a sphere 
whose radius length is 3 cm. Find the radius length of the base of the cylinder. 


таста 


22 = 20rh+20r 
gy =2 r (h +r) 


ЕЕЕ О» 
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1-1 Solving equations and inequalities 
of the ist degree 


Solving equations of the first degree in JR 


Find in R the S.S of each of the following equations » then represent the solution on 
the number line. 


1) 3X+2=1 2) 7x-47=647 


x-5=1 


5) 2Х+5=4 e) ¥5x-1=4 т) x-¥3=2 


ОЭС...‏ ك 


кр а 


es of the first degree in one unknown in Ж 


Find in R the S.S. of each of the following inequalities » then represent the solution 
on the number line. 


8) 2Х%6<2 q) 5-4Xs-3 


2.1.) 2-2Х>-6 


15) 3«3-5X«13 


ЕДӘР. 
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tico 3X | š eM | 
two) variables 17 A 


Relation between two 
2-2 Slope of straight line 
2-3 Real life applications on the slope 


24 Relation between two variables 


What is the different possibilities for a person to pay L.E. 45 using two kinds of 
bills (banknotes) of L.E. 5 and L.E. 10 


Find the different possibilities for a person to pay L.E. 65 of bills (banknotes) 
of L.E. 5 and LE. 20 


ГОС рер 
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Find three ordered pairs satisfying each of the following relations : 


5) 3X+y=5 4) 3X-2y=6 


Eslam Academy 


Show which of the following ordered pairs satisfies the relation 2 X - y = 1 : 
(051)5(553)5(355) (725-5) 


q) If(-2 » 1) satisfies the relation : 3 X + by = 1 Find the value of b 


10) If (k » 2 k) satisfies the relation : 5 X — y = 6 Find the value of k 


E Ede 


Represent the relation graphically : 
12) 2x-yz3 12) у-2Х--1 


Special cases : a linear relation a X + by = с 


> Ка=0›Ьг0 > Шыь-0эағ0 
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14) Graph the straight line which represents the relation : 2 X + 5 y = 10 and if this straight 
line intersects X-axis at the point A and y-axis at the point B find the area of A OAB 
where O is the origin point. 


2-2 Slope of straight line 
» The slope of the straight line = ere тун ыы = ee 


LOL MI 
> Sz X, x, 


Find the slope of the straight line passing through each pair of points in the following : 


1) Az(152) ,В = (353) 2) (254) (4 55) 5) (-2>-3)>(-4,1) 


4) 535052 G5D»5(C150) о) (0>1)»(3>%9 


7) (3»-5)>(-4>2) 8) (-3»>-1)>(1>0) 4) (-653)5(-452) 


J «а 
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10) In the opposite figure : 
ABC is a triangle in which BC // XX » AD 1 BC 
Complete the following by choosing one of the words 
(positive » negative » zero » undefined) in the spaces : 


a. The slope of AB is 


p, The slope of AC is 


11) If the slope of the straight line passing through the two points (- 3 » 4) and (1 » y) is 2 » 
find the value of y 


12) If the slope of the straight line passing through the two points (3 »- 1) > (7 >a) 
is 2 > find the value of a : 


13) ‘Prove tithe ЫП AQ 5984 ҮІ M w 


15) pos, еқ тат) Хов, - D and C а sk)» 


аю аы 


2-3 Real life applications on (һе slope 


the change in y-coordinates 


» : : Г : : = 
The slope of the straight line which represents this relation ream eeu qme m change'inX-coomdinastes 


1) Waleed rode his bicycle from Cairo to 
Benha ; then he returned back to Cairo. 
The opposite graph represents the bicycle 
motion during going and returning back : 
а.  Findhis velocity in going trip. 


Find his velocity in returning back trip. 


Find the average velocity during all trips. 


What do you say about the horizontal line segment in the graph ? 


TOO 
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2)  Theopposite graph shows 
the change of the capital 
of a company within 10 years : 


а. Find the slope of each 
of AB » BC and CD 
What is the meaning of 


Calculate the capital of the company at the beginning. 


EGO. 
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5)  Atankof wateris filled with water completely. 
Atap is opened below the tank to empty it »the 
opposite graph represents the relation between 
the time (t) in minutes and the amount of water 
remained in the tank (v) in litres : 


а. What is the greatest capacity of the tank ? 


What is the time needed to empty the tank? 


What is the amount remained in the tank after 20 minutes ? 


What is the rate of emptying the tank ? 


Hossam filled the tank of his car with fuel given that 
its capacity is 50 litres. 

After Hossam covered a distance = 200 km. > 

he noticed that fuel meter shows that the tank has 
fuel = 2 its capacity. 

Graph the relation between the distance covered by the 
car and the amount of fuel in the tank and calculate the 


of a car measured from a fixed point A : 


a. Determine the uniform velocity of the car. 


b. 


Eslam Academy, 


3-1 Collecting and organizing data 


1) In the following table » these are the marks of 54 students in one of the classes in grade one 
preparatory in a school » which they took in an exam in mathematics where the full mark is 60 


Frequency table with sets 


2) The following is the weights of 50 persons : 


52 | 35 | 40 
47 | 48 | 51 
42 | 54 | 38 
47 | 32 | 41 
40 | 41 | 64 


ao 


3-2 The ascending and descending 
cumulative frequency table 


1) The following frequency table shows the weekly wages in pounds of 50 workers in 
one factory : 
| Sets of wages | 54 -| 58 -| 62 -| 66- | 70 - | Total 
Noof workers @requeney)| s | 12 | 22 | 7 | 4 | so 


The required is forming the ascending cumulative frequency table and 
representing it graphically then find : 


а. The number of workers whose wages are less than 60 pounds. 


b. The percentage of the number of workers whose wages are Jess than 60 pounds. 


еі ӨО». 


Eslam Academy 


2) The following frequency table shows the weekly wages of 50 workers іп one factory : 
x Ses [54- 58-/62-/66-|70-|Төші 
| No.of workers (Frequency) | 5 | 12 | 22 | 7 | 4 | < | 


The required is forming the descending cumulative frequency table and representing 
it graphically then find : 


а. The number of workers whose weekly wages are 60 pounds or more. 


p, The percentage of the number of workers whose weekly wages are 60 pounds or more. 


БЕЛЕ ©) ë 
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3) The folowing table shoves (kë ын және y ка af marka ét 40 students ы 


n ascending cumulative frequency curve. 
E The descending cumulative frequency curve. 


The lower 
boundaries | Frequency 
of sets 


ГЫС орта 
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3-3 Тһе Mean 


The total of values 
Number of values 


The mean of a set of values - 


1) The following table shows the distribution of the marks of 50 pupils in mathematics : 


ГЕ С ә o 
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2) The following table shows the weekly wages in pounds of 50 workers іп a factory : 


K-NEXESEZES2E2LZ 
е. ЛЕЛЕЛЕЛЕЯЕШЕЛ 


Find the mean of the wage of the worker in pounds. 


ГЕ С ә фер 
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3-4 The Median 


The median is the middle value in a set of values after arranging it ascendingly or descendingly. 


Find the median 
1) 42 523 517 > 30 and 20 


2) 27 513 523524 513 521 


The following table shows the frequency distribution of marks of 50 students in 
math exam : 


| эн er Tm ESL 


5) 


saa rak 


Find the median mark of the student. 


Using the ascending cumulative 
frequency curve : 


EGO, 
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Using the ascending or descending cumulative frequency curve » find the median 
of the following frequency distribution : 


BOF... 
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3-5 Тһе Mode 


The mode of a set of values is the most common value in the set 
Find the mode mark 
1) 793 945157995794 


The following is the frequency distribution of marks of 100 pupils in one of the exams : 


2) 
gr Deae. | EE 
ыш [= Lo | Lele 


ГЕ С фән 
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E8000 


The mode = денемнен 


JL реу 
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44-1 Revision 67 


4-2 Medians of triangle 70 
4-3 (Follow) Median of triangle 78 
4-4 Тһе isosceles triangle 76, 


4-5 Тһе converse of the isosceles triangle 
theorem 80) 
84 


4-6 Corollaries of isosceles triangle theorems 


My. Eslatm Yeussif 27) е 
EASON N 9202,4 
- > esla 


4-1 Revision 


> Complementary angles : 
The two angles are said to be complementary» if the sum of their measures is 90° 
Supplementary angles : 
The two angles аге said to be supplementary > if the sum of their measures is 180° 
Vertically opposite angles (У.О.А.): 


If two straight lines intersect » then each two vertically opposite angles are equal in 
measure. 


Accumulative angles at a point : 
The sum of measures of the accumufative 
angles at a point is 360% 


Parallelism nh m on ша zem mods 
1 


p Each two alternate angles are equal in measure. 
> Each two corresponding angles are equal in measure. 
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Triangle 


p The sum of measures of the interior angles of a triangle = 180° 


> The measure of the exterior angle of a triangle equals the sum 
of the measures of its non-adjacent interior angles. 


Pythagoras' Theorem : 
> (ВС)? = (АВ) + (АС)? Р 
> (АВ)? = (BC) - (AC? > (АС)? = (ВС)? -(ABY 


Congruence of two triangles : 
The two triangles are congruent if one of the following cases is satisfied : 


Congruence of two sides and the included angle of one triangle 
to the corresponding parts of the other triangle. T ы Os 


Congruence of two angles and the side drawn between their vertices of one triangle 

to the corresponding parts of the other triangle. aS AN 
Congruence of each side of one triangle to 2 із 

the corresponding side of the other tirangle. 

Two right-angled triangles are congruent > if the hypotenuse and a side of one triangle 
are congruent to the corresponding parts of the other triangle. q P 


2nd 


Ve 
The polygon 


> Тһе sum of measures of the interior angles of a polygon with n sides equals (n - 2) x 180° 
(n 2) x 180° 
n 


The measure of each interior angle in a regular polygon with n sides — 


» 


The parallelogram and its properties D 


each two opposite sides are equal in length and parallel. 
each two opposite angles are equal in measure. 
each two consecutive angles in a parallelogram is 180% 


The two diagonals in a parallelogram bisect each other. 


4-2 Medians of triangle 


The median of the triangle is the line segment drawn from any vertex of the triangle 
vertices to the midpoint of the opposite side of this vertex. 


> 
| The medians of a triangle are concurrent. 


A 


1) In the opposite figure : 
ABC is a right-angled triangle at B in which : AC = 10 cm. » 
BC = 8 cm. ; D and E are the midpoints of BC and AC 
respectively where AD ( BE = (M) 
Draw CM to cut AB at F , Find the perimeter of A AFE 


The point of concurrence of the medians of the triangle divides each median in the 
ratio of 1 : 2 from its base. 


2) Inthe opposite figure : 
Im A ABC ,С and BE are two medians 
intersecting at M > ВМ = 6 cm. > BC = 13 ст. 
and DC = 12 cm. 
Find the perimeter of A DME 
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5) Іп the opposite figure : 
ABCD is a parallelogram » 
M is the point of intersection of its diagonals » 
N € BM where BN = 2 NM ; AF N BD = {N} and 
СМ AB = (E) Prove that : EM = + ВС 


4) In the opposite figure : 
ABC is a triangle and M is the point of intersection of its medians. 
If MD = 3 cm. ; BM = 4 cm. and BC = 9 cm. > 


SO S 


4-3 (Follow) Median of triangle 


In the right-angled triangle > the length of the median from the vertex of the right angle | 
equals half the length of the hypotenuse. 


1) In the opposite figure : DË 
ABCD is a quadrilateral in which m (Z АВС) = 90° , AC = CD + 
E is the midpoint of AC and F € AD such that EF // CD 
Prove that : BE = EF 


>  [Theconverse of theorem (3) 
If the length of the median drawn from a vertex of a triangle equals half the length of ће: 
opposite side to this vertex, then the angle at this vertex is right. ' 


In the opposite figure : 
ABD is a right-angled triangle at D » E is the midpoint 
of AB and CE = DE Prove that : m (4 ACB) = 90% 


The length of the side opposite to the angle of measure 30? in the right-angled triangle 
equals half the length of the hypotenuse. 


ЧЕ 


5) Intheopposite figure : 
ABC is a triangle in which m (4 ABC) = 90° › 
m (4 C) = 30° and AC = 16 cm. > L is the midpoint of AC 
Find : the length of each of AB and BL and the perimeter of A ABL é 


4) 1а the opposite figure : 
m (Z ABC) = m (Z DBE) = 90° » D is the midpoint of AC 


and m (4 E) = 30° prove that : AC = DE 


E Oe 


4-4 The isosceles triangle 


Triangles are classified according to the lengths of their sides into three types which are : 


» Scalene triangle. |> Isosceles triangle. > Equilateral triangle. 
(two sides are congruent). (three sides are congruent). 
x 


ў 


The base angles of the isosceles triangle аге congruent. 


In each of the following figures, find the values of the symbols used as a measure 
for the angle : 


Boy... 
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5) i Ф) axe 
te = E 
3X+9 
о А 
А 


AB = AC »m (Z A) = 42? and DC BC. Find : m (Z ACD) 


EO ОР 
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In the opposite figure : 
AB = AC »m(Z BAC) = 6 X »m (4 C) 23 X and BC // DE 
Find : Ell the value of x 


10) In the opposite figure : AB = BC = CA- AD 
m(Z D) = 70° Find: т(/ BCD) Ет(/ BAD) 


c Oe 


In each of the following figures » find the values of the symbols used as a measure 
for the angle : 


EIE GIO, 


Eslam Academy 


4-5 The « converse of the isosceles 
iangle theorem 


If two angles of a triangle are congruent, then the two sides opposite to these two angles | 
are congruent and the triangle is isosceles. 


O 


7) ABC is a triangle in which m (Z A) = 2 m (Z B) = 72° 
Prove that : A ABC is an isosceles triangle. 


8) In the opposite figure: D C AB and EC AC 
where AD = AE and DE // ВС Prove that : DB = EC 


SE ШАЛ 


q) 1а the opposite figure : 
If m(ZA) 24X- 11° »m(Z B) =3 X +4° ,т(/ C) = 82° 
Prove that : A ABC is an isosceles triangle 


If the angles of a triangle are congruent, then the triangle is equilateral 


EGO, 
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10) In ће opposite figure : BM bisects Z B , СМ bisects Z С» 
MB = MC and m (Z BMC) = 120° 
Prove that : A ABC is an equilateral triangle. 


11) In the opposite figure : AD = DC = CB = CA ; AD // BC 
prove that : A ABC is an equilateral triangle : 


SE 


4-6 Corollaries of isosceles triangle theorems 
> (Сооішу(1)) 


The median of an isosceles triangle from the vertex angle bisects it and is perpendicular 
to the base. 


> [сөюе] 


The bisector of the vertex angle of an isosceles triangle bisects the base and is 
perpendicular to it. 


> 


The straight line drawn passing through the vertex angle of an isosceles triangle 
perpendicular to the base bisects each of the base and the vertex angle. 


BOF... 
Eslam Academy 


1) Inthe opposite figure : 
ABC is an isosceles triangle where 
AB = AC and D C BC such that AD 1 ВС» 
m (Z CAD) = 28° and BD = 3 cm. Find : 
Enc вс) Bl thelength of BC 


> Axis of symmetry of a line segment 


The straight line perpendicular to a line segment at its middle is called the axis of 
symmetry for that line segment » in brief it is known as the axis of a line segment. 


Any point on the axis of symmetry of a line segment is at equal distances from its | 
terminals (end points). i 


p = 


» | The converse of the previous property is true |—— nn 
i.e. If a point is at equal distances from the two terminals of a Н 
line segment > then this point lies on the axis of this line segment. 


2) 1а the opposite figure : 
The straight line L is the axis of AB 
If the points C , D and E belong to the straight 
line L ¿LN AB = (M) 
where AC = 13 cm. » 
DB = 7 cm. + AE = 5 cm. and 
MB = 4 cm. Find the length of each of 
CB ,DA , EB and MA 


ao 


5) 


A ABC is an isosceles triangle where АВ -АС > BX bisects / ABC and intersects AC 
at X > CY bisects Z ACB and intersects AB at Y If BX N CY = (M) > 
prove that : AM | BC 


» Axis of symmetry of the isosceles triangle 


4) 


The isosceles triangle has one axis of symmetry. 
In the opposite figure : 
ABDC is a quadrilateral in which : 
AB=AC ,BD=CD;AD1 BC; 
AD) BC = (E) »m(Z BAD) =30° › 
m (Z BDC) = 80° and BE = 4 cm. 
Complete the following : 
E n (4 DAC) =... ° Hm (2 BDB) = .......... ° 
Elm (4 ACB) = .......... 9 Bec +=.. cm. 
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5-3 Comparing the lengths of sides Š 
95 


5-1 Ine 


Axloms of inequality relation 

For any four numbers a sb sc and d 

Шіга>ь.Фепағс>ь-с H ifa>b sthena-c>b-c 
Ej ifa>b.c>0>thenac>be 

B ita>b.c>d>thena+c>b+d 


1) In the opposite figure : 


El ifa>b>b>c sthena>c 


A 


If B and C belong to AD such that AB > CD Prove that : AC > BD 


2) Inthe opposite figure : If m (4 ADB) >m (4 АВО)» 
m (Z CBD) « m (Z CDB) Prove that : m (Z ADC) » m (Z ABC) 


3) In the opposite figure : 
If m (4 ABC) > m (4 ACB) and BD = DC 
Prove that : т (4 ABD) > m (4 ACD) 


4) 1а the opposite figure : ABCD is a parallelogram 
ECCB prove that : m (Z ABE) >m (4 ACD) 


cL ein 


5-2 Comparing the measures of angles 
in a triax 


E 


In a triangle » if two sides have unequal lengths » the longer is opposite to the angle of 
the greater measure. 


1) In the opposite figure : 
ABCD is a quadrilateral in which AB = 5 cm. + BC = 2 ст. y. 
CD = 3 ст. and DA = 4 cm. 


Prove that : m (Z DCB) » m (Z DAB) 


5 


SM 


2) ABC isa triangle in which АВ > AC and 4 ВАС is bisected by AD which intersects BC at D 
Prove that : AABD is an obtuse-angled triangle. 


5-3 Comparing the lengths of sides 
in a triangle 


In a triangle, if two angles are unequal in measure, then the greater angle in 
measure is opposite to a side greater in length than that opposite to the other angle. 


4) In the opposite figure : 
ABC is a triangle in which m (4 BAC) = 70? > 
AD // BC and m (Z DAB) = 30% 
Prove that : AB > AC 


> 
In the right-angled triangle » the hypotenuse is the longest side. ' 
d 


The length of the perpendicular line segment drawn from a point outside a straight 
line to this line is shorter than any line segment drawn from this point to the given 
straight line. 


2) In the opposite figure : 
ABCD is a quadrilateral. X > Y and E are the midpoints of 
AB » AD and BC respectively and m (4 BDC) = 90% 
Prove that : DE» XY 


3) а the opposite figure : 
_ ABC is a triangle in which AC > AB > 


BM bisects Z ABC and CM bisects Z ACB 


prove that : MC>MB 


5-4 Triangle inequality 


In any triangle; the sum of the lengths of any two sides is greater than the length of the 
third side. 


Show which of the following numbers can be side lengths of a triangle. 


5) 12 cm. > 5 ст. >7.5 cm. 


1) 55,7512 2) 1459,7 


2 cm. »3cm. »4 cm. 


4) 456511 6) 


Find the interval to which the length of the third side of each of the following triangles 


belongs if the two lengths of the other two sides are : 
8) 4.5 cm. »7.5 cm. 


11) In the opposite figure : 
ABCD is a quadrilateral » whose diagonals intersect at E 
Prove that : AC + BD» BC + AD 
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